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AB The optical materials, especially plastic eyeglass lenses, are prepared by 
polymerization 

of epi sulfides -I-ffi = (S}(g) average S/X £50%; R1-R3 = Cl-10 
hydrocarbyl, H; <fe4) = CO- 10 hydrocarbyl) , except ZS [ (CH2 ) IS] mZ and 
(ZSCH2CH2S)uC[ [(CE2)nH]x] [(CH2SZ)y] (CH2SCH2CH2SZ) z (Z = thioglycidyl , 
glycidyl; the average rate of thioglycidyl against the total Z >50%; 1 
= 1-6; m, y, z = 0-4; n = 0-3; u, x = 0, 1; x + y + z + u = 4) . T reatment 
of P-methylepichlorohydrin with H2S gave 83% 2, 6-dim e thyl-l, 2 : 6 , 7- 
diepoxy-4-thiaheptane , which was tr eated with"TnTourea T.n affnrH ft** 
2^6 -dimethyl- 1 , 2 : 6 . 7 -diepithio-4 - thiaheptane (II) . . II homopolymer showed 
heat resistance 130°, strength 1.5 J, refractive index 1.67, and 
Abbe number 39. 

ST eyeglass episulfide polymer heat resistance toughness; optical material 

episulfide polymer heat resistance 
IT Polythioethers 

Polythioethers 

RL: DEV (Device component use); PRP (Properties); SPN (Synthetic 
preparation) ; TEM (Technical or engineered material use) ; THU (Therapeutic 
use) ; BIOL (Biological study) ; PREP (Preparation) ; USES (Uses) 

(epoxy; preparation of episulfides and their polymers for heat-resistant 
tough optical materials) 
IT Epoxy resins, biological studies 
Epoxy resins, biological studies 

RL: DEV (Device component use); PRP (Properties); SPN (Synthetic 
preparation) ; TEM (Technical or engineered material use) ; THU (Therapeutic 
use) ; BIOL (Biological study); PREP (Preparation); USES (Uses) 

(polythioether-; preparation of episulfides and their polymers for 
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heat-resistant tough optical materials) 
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BASIC- ABSTRACT: 



A compound having one or more episulphide structures is represented by the 
following formula (I) : X = S or O, provided that the number of S is, in 
average, 50% or more relative to the total number of S and 0 constituting the 
3-membered ring; Rl, R2 and R3 = independently HOC hydrocarbon group or H; R4 
= 0-10C hydrocarbon chain; provided that the episulphide compound shown by 
formula (II) and (III) and the episulphide compound having cyclic skeleton are 
excluded. 1 = 1- 6; m = 0 - 4; Eps = thioglycidyl group or glycidyl group; and 
the number of S in this X is, on average, 50% or more relative to the total of 
S and 0. x = an integer of 0 to 1; y = an integer of 0 to 4; z = an integer of 
0 to 4; u = an integer of 0 to l;n = an integer of 1 to 3; provided that 
x+y+z+u = 4. 

ADVANTAGE - The cured resin optical material obtained, by polymerisation and 
curing of the compound serves to give a resin optical material having the 
balance of high refractive index and good Abb number a sufficiently high 
heat-resistance and mechanical strength. Thus, the present invention serves to 
prepare a remarkably thin lens and to impart weighfesaving of the lens. 
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PROBLEM TO BE SOLVED: To obtain the subject new compound having one or more 
episulfide structure each containing threemembered ring structure-constituting 
sulfur atoms in a specific value or larger, capable of simultaneously imparting 
high heat resistance and high strength to optical material having good balances 
between reflective indexes and Abbe numbers, and useful as a raw material for 
spectacle plastic lenses. 

SOLUTION: A compound of formula II (X is S or 0 wherein the number of S 
atoms is on the average 
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(/s-xet ^rne^r-fef-M . xfi/y/ ^x (>9-xb^>rrnb^>rTbx-h) . ^y 

'Jrj-^b'x (/3-xbf-3j-Tob;H-5i-Tob:t*- ?xyxi> Y-iWfY^x (/S-itf^rotiH- 
H » TubVy^yn-zl/bX ((J-xtff^TDK jfrpb^^-h) . 2, 5-b Ho*^***- 1 , 
A^tT-trr-M . TDtuy/'j3-^h'x (£-*50 4-yf-ryb'x (j8-xtf*7ntf/H-mf- 
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a-funx (/3-xt^roe;H-3rr-feT-h) . 
^r^-^t'x (/s-xb^r7*pb/i^:*:rpb:** 
-M . i^M-w-^bx (/9-xe?-;*:rpb/H- 
*T-fer-H . vyA^y— A*r* (js-itw 
pt^f-TTT-pe^^-h) . >\4 Hp^-yyh'x 
-xtr^T-pe/H-^rr-bx-h) , *\4Yu*sy 
t'x (/S-xtrf-^-rpe^^rpt^-h) . 2 

- (/S-xt^tTPttH-*) ^a")ik^ (j8-x 10 

tr^^p^H-^x^) ixf^k 2- (/8-xtr 
f-^T-pert^-:*) (/j-xwrnt 
;i^-jrxf-/k) xxr>k 2- (^-itwrot^ 
^-*) *ow*A«b*x (iS-xh-^rpe^^xf- 
/Wxxf;k 3- (/s-xef-^T-pb/i-f-jr) ^ 
?/HSb;* (/S-xtff-3j-7°Pb;l^-5rx^;i/) xxf 
/k 2- (i8-xtrf->rrpb;^^) T^byKbx 
( /S -xtr^5j-TP b;l^:*x^) xx^/K 3 - 

(/9-xt:f->j-rpe;H-3r) rwymzx </?-x 

b^frTPb/H-^x^) XXfiK 2. 3-b* 20 
(/3-xhT^-5j-7-pb;H-5j-) 3;\?B?b* (/9-xt 
Wnemxf/k) iXf/K 2, 3-b*X (/3 
-xef*7nt;H-*) TVl^/l^b*;*. (/9-xff- 
Tj-rPb/H-jJ-X^) XXx/K 2. 4-bX(/3- 
xb-f-itypb^?-:*) ^A^Aflfttf* (/3-xb-f-^- 
rntmxf x^f/K 2. 3-b*x(j8-x 

e^TPb/H-^- ) r^by&b;*. ( /9 -xt^ry 

oe^f^xf;!/) iXf;P« 2, 4-bX(,8-xe 
f*7DW*) T^'byRbX (/9-xb*f-:*7-p 
tvi^jfx^) xxf;K 2, 5-bx (>3-xbr^ 30 
5rrpb;i^->r) r>-*b>m'x (/s-xtr^trpb 

/l^fx?-^) xXx/K 3. 4-b'X (/9-xff-:* 
7"Pb;kf->T) T^'b^bX (/S-xhr^TPb^ 
f+ifrt'lxx^k 3-f-T*C*>'-l. 5-^' 
#;Mfyg?bx (/S-xfc-^TPb^f-^xf-rtO x 
x-f>k 3, 4-^'f-T^-9->--i, 
Kbx (/5-xef^rot;H-*xf;i/) x^f/k 
3, 5-v>7A.r^y-l, 7-y#/l/*yRb.X 
(/9-xb^-3j-rPb;H-^-x^) xxf;k 4- 
( 0 -xtf^7n \Z)V+%x. J }')Vi))V#*i/* i-)Vf- 40 
*)-3. 5-y>TA.7'^V-l. 7-x^;^>-iS 

h'x ( 0-xt-f tfrpb^f-Tt-xf-^) xxf*w 

[0012] *I6hbo. fta&xbx^7 4 K<fc#Bj 

ti) ttii±Ztit><r)&J&mt . it? p^b H U y x 
m^xe?nnt K U yfcftllSi-i&xbVNnk h* 
'J y£fc«T/Mr^xbv\ok h »j yfc £T;i"# y^qfc 
TTR^-frT, ( 1 ) 3SX'XtfOX't>h*X*i'®m. 
£#*6fc£ft£1t. ^X\ WLXttisfcOMlt:. ^- 50 
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*yryW&. tt%m. h 0 y xx;p*x 7 y*;u 

f-r-fkfflt. ffsfcKkH-^ryias. f-^s^tR 
J5$#IBi$fc.£. T^xtAnt H 'J yfti^Hjti 

ffiffl-ts«5ji^^j^2fgpe^5rffiffl-r4*<. zsmm 

WFXi>Zii&±v>mtmi,Xi>fr*irt:\,\ mt 
<Ji2~5fg*;M$JBUaE-$-&. X*)mL<\i2~- 

kk r;i/^xb-/\pbKyy*suiKSl^^l*K7)^ 
fcLTfck r;t-3-;Ma. x-x/Hi. ^SS^^t; 

tbXlt* b'J^'y. Mlxf-yPTSy. ^'T-rb'y^ 

p^y^-by^Hsrsy. r;^u*fc«r;^u 
ml mi] o &tz\$7)v*i v±m&m?>7mimx'& 

**>^v\ R(5ias«±aso~i o oxix-mmztit 

»*l«jo~6 ox:-cj>s. %jmmit±m?>& 
mmrx'%jiii<&&?&m3rc$>tiiifri h^w. 
m&i omfaaTtm%x'g>&. 

1 0 0 1 3 ] ( 1 ) 5$£>X#OT'J>.&X;tf* s/ft&mx 
iZti^X. +T1W\t LXtti/T>m&t:ffin-t&%> 

y ±mtm<ry&x'b o . x t^hnit. +*vr 
ymv?j*. ttisrymthvvj*. ^^rym 
ryt-»>AT'j>s. i-Timeh&tti'Ty 

BgtS. ^-jJ-S!*ttfii«?Wfc:J±x^df^^fij»x^v 

<E3fg. msmmznmt&ox'&tui. ztiarrh 
ztim.<7)&zmiLxi>frtb%\,\ mt<iiMm 

~~m<02. 5m*/\,$:mL8.®t&. Rm. am 
mhh^m^^-rtix-^ti^:^. mmt®. 
mt&tzit. tti/Tyw&bhwti-Jtmnzuz 

{ix^4f isfc£Vi^-ftit)*tmm<r) i>(OZ&m h i t 
#3£U>. M<*Wfc LTii. x?y 
-;U^)T;P3-/MB ; ^'x^/px-r^, rh5t K 
n77X y'3r^y^>x-T;Mia ; ^f-;HryPVA' 
7\ x^-k/UV^y. T'^Hr^y^T'^Ob h'P^r 

f£^fli*Sa; y^ooi^X ?no*;W s ?od 
^y-b'y^w\pyyTObic^a^S>ff tii. ^ix 
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ft. 3?&#ft. fekWBL **«fflL ft-fc**>S. £ft 
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t*yK. **8Sft. **:m?ft. W yft. 
&*£&#ft. *I*7^HE. y'Jjfr^/k ^u^ta- 

*fc*tUTO. 0 01~10wt%<oeHTfflV^*lS 
#£L<tfO. 0 1~lwt%T'J>&. R«sasji 
jIfi*0~10 0X:TfSifc$il£#. #*L<fci2 0~7 
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mt. **7iL big. «sl ws. bhbl a 
emxmam-tK x •js&mtffcssiaa p h 3 j-tf 

10 T'&S. 

[0014] £LLi:»iJ50tf>SB£i: LT. JJB ( 1 ) 5&0 
X#OT&£x,-|«fWfc£HJ?:. *W?r6Tie (4 ) 

tl^J^O^ftfcJ: OJbIB ( 1 > s^xtx/p? i Yit 

[<bi 1 1 
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(ZZX\ R» . R 2 . R 3 tt**iehJ8S8&l~10 

omwmmM&imt&L. r» . r 2 » r 3 <r& 

&<£t>lo{i*3rc»i&v>. R« »ii2#80~l0<o 

[0015]$ %mt LX\± ( 1 ) sSttCfctvt 
(4 ) &tmtlhWmtt'th*vX)l*ir9>%& 

[fcl2] 

R l R 1 
I I 

R s -C-C-R 4 -S- (5) 
I I 
Z SH 

(i^-e. r» . r 2 , r 3 te*ti?ti&mm~~io 
com^mmttciiynmimL. r 1 . r 2 . r 3 <r& 

%<thl^\±*mX'\i&^. R 4 l±J£fg@[0~l 0?) 

t. > 

ki&UbtlX^t (fllxtf. F. Lautenschl 
aerger£>, J. Org. Chem. , 34, 39 
6 ( 1969) ) . 

[0016] #&H|!<7)xex;|,7 Kfli-&»lis SftM 



atfsrao* j£fus«SE«7$ygL 7^7 -r ysu & 

ft£L ;M*ftS. 1rt8ft«. fr-fftBL 07.y(b*'7 

(l)X^;W7$y. n-robVI/TSy. sec-7 
oh-^TSy. n-r^TSy, sec-7WS 

TS>-, 1, 2 - >-^T 5 y . 3-^y-f 
TSyx^/-;K l-TSy^onV-^K 2-T5 

rsy^t/-^, 3-xhdf^rotr^rs 
s-T-D^^rntr^TSy. 3— fvro^ 
^rpu/i/rsy. B-yh^^Tntr^rsy. 3- 
^yyb^fvrotr^rsy. 3- (2-xf-;i^^^ 

D^f^) TDhr^rSV. 7S7y^n^y, T5 

^^o^^y. r$y"<.y-fe?y. ^yy>75y. 7 
x^;ur5>-. «-7i-;nf^7$y. 
TSV. 7/P7'J;UT5>^)iarsy ; xf-uy^' 
T5>. 1, 2-y'7S770A-y, 1, 3 - i^'T 5 7 
7n;<y, 1, 2-=JTS.S7?y. 1. 3-^'TSy 

7*^y. i. 4-^'rs/7*^y. l. 

y^y. 1. 6->-'T$y"v*MJ-y. 1, 7->-*TS/ 

A.r^y. l. 8-^T$./:*7?y. ^f-zkrsy 
rotr^rsy. yzws/rDtr^sy^ h'x 

•>S50 {3-T$.S7n\f)l) x-f/t-. 1. 2-b'X (3- 
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T5yro^>-)x^y. i, 3-t'x(3-rsy 
?ux*>>) -2,2' -&*+fVTanv^ rsyx 

^x?y-/UT$y. 1, 2-. 1. 3-J>6C^2 
1, 4-h'X7$y^nMt^ 1, 3-fcS^fi 
l, 4-b'xr$yy?vky?o^MFy. l, 3-t 
sv^iii, 4-b'xr$yx?^7u>v*iry. l, 

3-J>SUil. 4-b*X7SyTntf/l^n^9- 
*SS4. 4' -y'7Syy7x-;M^y, 2-J> 
^^li4-7$y^'Jy>, 2-£>&V^i4-T$y 

y^b^y^'y. 2-$>&v^i4-r5yx^e^ 
yyy. N-rsyx^tr^ys/y. N-rs/rn 
tr/i/b^y^y. N-7syxf;R^*y>, n-t 
jyrnt;^*';^ << y*oyy'7sy, 
yisrsy. l. 4-b*xrsyratr;ke^>;y. 

o-. m- x M^I±P-7x^l/yy'7Sy. 2, 4 

-$>sv^±2, 6-byi/y^rsy. 2, 4-wi^x 
y^'r^y. m-rsy^y^r^y. 4-?nn- 

o-7x-l/yy7^X fh^^nn-p-^yyi/ 
y^TSy. 4^h^y-6-^-m-7x-l/ 

y^rsy. m-. &s^iip-^^u i-y^rsy. 

1, 5-&&Mi. 2, 6-^7?i/y^r$y. ^y 

4,4' -b'X (o-WMx'y) . 
x'y. 4, 4' -y7$yy'7x»;M^y, 2, 2- 
(4, 4' -y7$yy7x^l/) 70A 8 y, 4, 4' 
-S^TSy^x-yl/X-T^ 4, 4' -f^'T- 
»jy. 4, 4' -y7S7y7x^;U;l/*y v 4, 
4' -^T5yxhU;^;^y. ^fi/yb'x (o- 
?on7- l Jy) . 3, 9-b'* (3-rsyrue 

2, 4, 8, 1 O-xh^^^Xtfo [5, 5] 

^yx*y. y'xfi/yh'j7^y. >f$yb*xrub 
;i/T 5 y . y f-/W $ y b'xrn br/i/r ^ y . b*x ( ^ 

f h7Xfi/y^5x ^y?x^-i/y\^$ 
y. N-rsyxf-^e^^y. N-Tsyrob;^ 

s^'y . i , 4 - b*x ( r 5 yx^b^ ^' 
y) > l, 4-b*x (rsyroe/Pb^^y) . 

2, 6-S/T5ybU5/y. b*X(3, 4-^'r^yy 
xz;H X^*y^)l»^UT5y ; yxf;l,7S 
y. y/uwsy, y-n*/f;l/7Sy, ^'-s 
ec-/f;^7$y, y-fyr^rsy. x-n-^ 
yfvi/rsy. x-3-^yf7i/r$y. x'Mr^/i/T 

5y. *7^T$y. 'J (2-xf-;^^r^;P) 7$ 

y. ^f;^y^75y, ^'TUyursy. troyy 
y. b^y^'y. 2-. 3-. 4-brayy. 2, 4 
2, 6-. 3, 5-n^f-^'y. y7x-;l^7S 

y. N^w-^jy, N-xw-uy, x<y 
y v bo-;K ynuy. a vy~)V. w^jvs 

N, N' 2-S>TSy7°o^y. N, 
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N f -^'y^-i, 3-;y*r$yrcm o y. n, n' 

f*-l. 3-^'T5y^y. N, N' -vyf-/P- 

i, 4-^rsyy^y. n, n' -yy?^-i, 5 
-s^rsy^y^y. n, n' -s/y^-i, 

7S7Mty, N, N' -y^f^-l, 7-^*7$ 
y^7°^y. N, N' -yX^Xfl/yy7Sy, 

n, n' -s^xf^-i, 2-^r5yrny\°y. n, 
n' -s/xf^-i. 3-> 7 r$yrn^°y x n, n' 
10 -i^x^-i, 2-^'TSyy^y. n, N f -^*x 
^/u-i, 3-vt*j7?v. n, n' ->?x^- 

1, 4-y'7^y7^X N, N' -^X^/1,-1, 6 

-s/Tsyv^y. ^5y>, 2-*+fw*&v 
y. 2, 5-*>sv^i±2. 6-^^e^^y. * 
^t^^'y. l, i-y- u-b^y^/W y* 
y. l, 2-s^*- (4-tr^y^) x^y. i, 3- 
u-tr^ys^) rony. 1 , a-v- u- 
iwjsaio ^y. xh^yf^r-^y^^a 
*yr$y; hyy^rsy. hyxf^rsy. h 
20 y-n-Totr;i/7$y. hy - i so-rnws 
y. hy-i. 2 -^^ro b^rsy. by -3 
-^h^r^robr^r^y. hy-n-y^r$y. 

sy. hy-^yf*;wr^y. hU-3-^.y^r^ 

y. by-n-My^7Sy, hV-n-*?+frT 

sy. hy-2-x^^^rsy. hy-Kr^ 
;i^rsy. hy-^^y^rsy. ^^o^^x 
^r^y. s/^n^^/i/^xf-zursy. hy-^ 

30 y. N-yf-yi/y^^r^y. n, n-^^£/ 

y. n - s/'xfvi/x ^ y -7^T ^ y . N-^'y 
^x^y-;l/T5y. N-x^;^x^y-;PT5 
y. hyx^y-;ursy. by^y^rsy. n, 
n - s^'y ^>v^>i?)VT 5 y . ^xf-^y^r s 
y. MJ7x^7$^ N f N-s/y^rsy-P 
n, N-y^wsy^f/^xy- 
;K 2- (N, N-vyf*;l/T5yy^) 7i7- 

;k n, N-y^f^yy, n, N-^xf-^r- 
40 yy. by>?y. ^yyy. N-yf-n^n^yy. n 
-y^hr^y^'y. 2- (2-yyf^7^/xb^ 
>0-4-y?^-i, 3, 2-y^^i/^y^) 

3»T^y ;fh7^f^xfl/yy'7Sy. b^S^ 

y, n, n ' -S/y^b^>-'y. n, n' -b*x 

( (2-hKD^y) TntT;!/) b^i^y. ^Ify 
fyyfb7Sy, N, N' . N' -fb^yf^ 

-l, 3-y^yr^y. 2-^y^r^y-2-t 
Yu*ci/7u>*y^ S/x^r^ yx^y-;i/. N, 
n, N-hyx (3-^yf-;i/T5yrnb;p) 
50 y. 2, 4, 6-hyx(N, N-s;y^r^yy^ 
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'•K'JTSy ; A S *Y->k N -*^)V4 5 *Y-/k 
2-yf-n-r $rv-/k 4 -y^-;M s^v-zk , 

-xf-;MSrV-/P. N-7>/MS*V-/K 2- 
7*?-;W$*Y->k N-^yr^M S^A-'K 2 

-;K 2 -Oi/A"i S^V— Jk l-Oi?)V-2- 
**jM5*y— A\ N- (2' -j/TVxf-^) -2 10 
-^f/M5f/-;k N- (2* -^7Vxf-/l/) - 

2-->yf^Hi^/-;K n-(2' -><7vxf- 

-2-7x-;WSrV-;K 3, 3-h'X- (2 
-xf-;P-4-^/MS?'V , JH') y?y. r;P^ 

V-/HI; 1, 8-^*rift'^D (5, 4. 0) *7> 
1. (4, 3, 0) J 

*y-5. 6-vV^;PT5y-l, 
o(5, 4, 0) ^yT-fe>--7^<OT5^>S; JJLh 20 

(2) (1) OTS^t^oyy, «0K« /Wx 

( 3 ) xlE ( 1 ) CDT$>mtXy>teXVR7 vfa* 

(4) Hjy?-/W7*X7 4 y. hyif;P7*X7-( 
y> MJ-i so-7P&P7^7^X h'J-n- 
7^-/P7*X7 4y. MI-n-'vaj-x/l'7:l-X7 4 

MI-n-jr^f-;P7*>C7^y. h'Jy^DM 30 

y;i^X7-<y. Mi7x^;P7*x7'f y. HJ^y 
y>*X7 -< y. h u x ( 2 -^f^7i-;H *X7 
*y. HU^(3-W7i-;H*X7<x HU 
t. (4-^^-;P7x-;w) *77 4y. M)X (^x^- 
;i/T$/)*77^y. h'J^(4-^f;l^7x-^) 
#7.7 *y. ^f^7x-;P7*X7 -fy, ^xf-jp 

7x— ^7*X7-f y. i'y?OMy^7i-WX 
7-fy, Xf/|/y'7x-/l'7tX7^y, y^x-ZPy 
^O^df^^77^y. ^OO^i-^tX?^ 
Vf(07*X7^ >H. 40 

( 5 ) SSL ffilL «BL *SB^<9ffiI£BfcJ:tf 

•rft^co^xx^i/S. 

(6) 37 7«. 3 7-yfl3SBScOX-x5-l^fc 

( 7 ) Mifcl^a^«fxxf/H 

(8) ^fig. H7-y-fk*'7B!. 

(9) Vf^xXV^V—Y^ y*7^1/XX^'^n 
l> HfcitXMI 7f-;l^xX7 o 'J K^OXXft^fiJ. 

v^tcoji, i«*yr$y. 2«*/r$y. 3»*/ 50 
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rsy. 3»#'jr$y. A^r-im. rs^'y 
4ftry ; tx»7AS. 7^7<y. xxfc^wr 

iOfiteU^Ott. xfxyP7 -f HSfc»5L 

y. 3«* /r 5 y. 3«*'jr$y. >r$ry*-^ 
8. rs^'ya. 4ary*x^AJg. 7*77 iym 

•CAS. i#l^JiWet2S«Ji£ig£L? 
fflwtiji^. &±<r)mmmi. ( l ) ^T'^it-S 

mm 1 mButrrsfc-dHi 1 lx 
m&o . 0001 *;k&»& 1 . 0 ^nmthw. m 

L<fcL 0. 0 00 1*;H>>£>o. 5t/k «t0»^L 
«i. 0. 00 0 1t7ka»£>0. l^/l/^St. 
L<«. 0. OOOltrttf^O. 0 5*/M£Hff6. 

[0017] ^miza^xm^mtti^tm^^ 

A>*)\>i}?9v^ n-7^-;M;u^r^y. ru/iow 

^7^y, n— Mri//M/Mr7*?y, n-^^^;M 

)Vil7?V^ n-fh 7f^M 7 ^ y . n-*v* 

y v ^o^^My?^, 4 V7ot^* 
7^y. tert-yf/M^T^y, tert-7 
—Ar*)VH79>^ t e r t - Kr^y^r^y. 

y s y^f-^-^'Ja-P-h. xf-;H->r^yri-P 
-h. n-7^H-*^'Ja-l^-h. n-jf^W- 
>J-^U3-W-h, y^-;K3-y^7b7ob3r* 
-h) % xf-/M3-7.^#ThTotr:**M . 3- 
y h^y7^-;K3-y;^7h7otf^-^-h) x n 
-7*f-;K3-y;l-*7h7Dtf^*-h) „ 2-xf- 

;PA.^>-/I/ (3-x;P#ThTotf:**-n . n-^" 
7f-;K3-y;^7h7ob-^4—h) . 2-y;^ 
Thx?7-;k 3-^<^Th7o/V-/K 2-^ 
7P*7h7n>'NV-^. 2-b Hn^xrottMW 
7^y. 2-7x-;U-2-y;^7hxrJ'7-;K 2 
-7xX;U-2-t Fa^x^T^Mrr^y. 3- 
y;^7h-i, 2-royN-y^-;K 2-y;^7 
b- 1 , 3 -ro^cy /Mgotyy/Mrr^y 
S;y^y^'^-^. l. 2-^W7Wy. 

1. 2-^;W7b7nA-y, 2. Z-i/*)Vtj-rY 
7nAy, i, 3-y'y;u^7hrony. l. 2, 3 
-M»yyi/*7h7oyN-y. l, 4-> ; y^7h7^ 
y, l, 6->-'y;^Th^-9-y. b'x(2-y;P* 
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rY^i-iv) x)U7 4 h\ l. 2-bx (2-^A^r ^M;w*7-^>^<o^fiS*a*#t-5.^^r^y 

hxf-;kM") x?y. l. 5-^;Mr7h-3-jr S;i:Ltli, 2-h'^;H-*7xy-;K 3-b'x/l, 

*-9-^y*y. i, s-y-x/i^rh-s. 6-s*t3f f*7iy-;K 4 - t_;W7i ®ft 

■<W:?y, 2. 2-i^^-ToAy-l, 3-x* S£W^-&f-:*7x7->Hg£jMfS£fc*n:'#&. £ 

*-/K 3, 4-y>M^7*y-l, 2-^*- n^tt. #«rC'*>. 2®£iaJiS:^tTffifflLTt)*» 

;K 2-*Jb&TMf*-l. . ^IfcHJfcDfc^fci 1 OOM&fcttLTO. 00 

2-*)Vtirvx+)v-\, a-&*mh7Y? i~4 0ttag?ffifflnrtg-c*i.. 

*y. 2- ( 2-*;k#7hx^H->r ) - 1 , 3 - v [0018] #3^Jtofc^±<ii&T^Jl#&Sfefett 

^M7bTOA>. 1, 2-b'X (2-^/^Thx £3Tf6#. S £fc3?^tt£ft±#L»&Jt#>fc:. Sfefe 
f-;kM") -3-*MtfTY'TW*>+ 1, 1. 1-b 10 tt[6]-b£#i: LT. *Arfyfe *)\,i)7Yi))Vi&V 

Ux (jtA*7hjC*A') ToAy. fbW b Kn*S^/M?yBL T5 h\ 1. 

#7>;*?-^M*y. xf-uy^'jn-A'b'x (2- y. l, 3-^;^y», 3-^h^;^ySi3<J:if 

*/l^7h7bx-h ) . xf-uy^y n-ypb'x ( 3 -eoxxx/Ma. *&WS£^Sfti^fc0fJBLTffi 

-*;Mr7h7-nb**-H . l, A-79W*- mth^t fc^&T'&S. J: 9 JlttWfcli. #/M<yB& 

;Pb'x (2-^;^TbT-b7 i -h) . l , 4-7 9 v Mt LXii. JiSL BNBL 7ob*y§L ffilL 

^fo-^7PAVHJ^ ( 2-^/^7-hT-fe-r- **-K 1«L vnygL M 7W)\48L. Tit 

Y) . hy^f-n-jkttvcyhyx <3-*/k$7l- by&. j^o^MJ-y^i/tfyK. £&5R. o-h 

7ob:**-H . ^y^xyxy h-;kf h?*x ;M/HL m-WM/HL p-M»M4L 2-*h 
(2-M7htf-H . ^y^xyxy h-;^ 20 *^3c,ft#ISL 3-* h*j^,&#§?. 7?;U£. -<V 

h7*x (3->;^7*h7ob**-H .1.1- 7?/HL 7^7*/H?. ^*S/7-ob*ylL 

i/XfriHTYisW^iry. 1. v'Tab^yKlfiSr&tf .6<r jX/1^7*h# 

^a^v^y. l, 3-^;U*7-h^^n^Hfy. y^y^ittTJi. f^Ua-a** 2-^tTo 

1, 2-v^;^rhv^oA.df^-y. l, 4-bx b:*yg. 3-tt7av*>m. f-*&BL ^;^7* 
('^WrMfW y^nMtv. 1, 3-b'x h3/y?K. y=fR, N- (2-^;^7-hro 
U/t^Mf-zP) i^o'vafU-y. 2, 5-b*x b*-/i/) ^y>-y. 2->*#7H£j|L*lt 2-> 
U**rMf*)-i. 4-^f-ry. 2. 5-b* jMrrh-af-yit 3, m 

X (2-*)V1TTYx+]V) -1. 4-^'f-ry. 2. *"J3-yHt xf-^Tob^y&^lriMf SClt^T 

5-b'X Urt^TM?*) -1-f-Ty. 2. 5- b Ko* istj )\>Xvimt LTJi. tKo^yi 
b'X (2-^;P*7hxf-;P) -1-f-ry. 1. 4- 30 K. <*-b Ko*^7ob:*yR. 0-b Kn^Tn 

b'X ^y-fe'y. 1, 3-b'X U b*y§L «-bKn*x&&. y9-bHadf^i^. 

W7h^f;l/) ^yb'y. bx (4-^Wh7x r-bKa*^i&6g. -fry***. 3-bFn*i^c,& 

X/P7 * K. b'X (4-^W7h7x-A') x 4-b Pa*H£lMI*0fttf6ft.*. 7*5 F 

~f>K 2. 2-bx (4-^^7h7i-;W 7a fflfcLTli. tf/UATSK. N-^f^l/ATS b\ 

^y. t'X (4-^/W7h^^7i-;l/) XIV7 4 TbhTS H. N-^f-;Pr-bhrS K. 7^T5 

K. b'x (4-^;W7h>f;l'7x^H x-r;k h\ 4 F. ^l^^^;UTS H. ^yXTS 

2. 2-b'X (4-^;^7hJ>tf-;P7x^;W) 7DA H. 4 -b Ko^f i^yXTS b\ 3-b 
y. 2. 5-&*Art7h-l, 3, 4-f-T^rV- Ko^^yXTS K^J>{f SCI t* 1 ^ 4. 1. 3 
;K 3. 4-^7xyvf-jj--;K l, 2-&*jWi -^hySfcLTti. Tbf-^r-bhy. y?DM 
7h-3-7DAV-;K 1. 3-^;^7*h-2- 40 1 . 3, 5-h'J^y^^*»f f.<x5. 1, 3- 
to^v-;k ^'j-tu^'f-^Un-u-h^sK ^;^yRfcJ;iX-e<oxxx;Hit LTt±. vpy 
>)*)\st>79>m;1-*7s.y-)i'. 4-tert-r K> 2-^^^ayK*|t>iiX-5-iif><vey. >?xx 
^;H-3t7x/-;K 2-^^/Uf-^-7x7-;K 3- r;U«* { *Jf ^fiS. 3-^h*;^yl!t5J:^Wc 
^fm7x/-;K 4->^H-^7xy-;K Xy-imt LXii. T*Ym&5£VZ<?)j:xT>V8m 
1. 2-WW7^yt'y > l, 3-^;P*7h *W^>iiS. ^teWaJr^rfS'fb^Ji: LT. 
<yb'y. l. 4-^^rb^yb'y. 2-bKo r^a-;HB. 7x/-;Mi. ^^r^y». 
dr^^-3r7x7-;K 3-bHo4r^f-^7x7-;P. xy-;MB> ^;^7hr^n-;HS. *;i/^y^i. 
4-b Kn^^f-3j-7x>'-;l^)f-^7x7-;Ha ; r* KS^WT^ftftWtc^-r. ^ft»2S:*-n.r;P 
T'J^;P*r^y. 2-t';;Kyy;MW7? 3-/MitLT(±. 2-bFn*^x?-/kX??>;p- 
y. 3-t*_;Kyy/W;l'*75'y, 4-b'x;l^.y 50 b. 2-b KnJf^xf-^T^ D U-b. 3-bHodf 
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yTubVM7?yy-k 3-tKo*x7-otr/P7 7'J/HL **?y/H*. ?ohyiL 7^;i^eyb 

7'jy-k 2-bKo4fy7*abVM7?yy-K Kn3ryx-f-;l/7*7 'J y— h . ^N)'!!, 77/HL 

2-bKa*y7-obVyT7yy-k 1. 3-y'*7 7^;UgeeyT'J ^xxx/k 7^&g^£ J>tf4ii: 

?'Jo^-2-7a/V-;K 1. 3-y'T7yo* #T£3>. ^m&tt-f&TS. KSt LTIi. 77 U 
v-2-7-o;w-/k l-77yn*y-3-*77 *77y/t<BL vy>ryBr. ifTkvWygL 7 

yo^f y-2 -7*a/v-/y 's.y 7x y x 'J F -?/Hg?o « % # -^&Jfl;$;Wf ySgScor 5 h\ N - 

y.**7yy-K ^y7xyxyh-/H-y77yy b*x/|,*;l,A7$h'^£*{f6dfc#-e£l>. »»tt<0 
-K b'X(2, 2, 2-MXXf-u— AOt**)x— U^L^Wi^l^ThT;^-;!^ 

f7K^y7* * 7 U V- h „ b'x ( 2 , 2 . 2 - h y b Ko3f y?-:*7x 7-;HS. ^fi&ftSfcfrt&T/l'ri 
^f-o-^xf-^) x-7yK0"?.y7T7yy-k h 10 -;HSTJ)&. dix^Ji. Itrk 2ffflIUJh?r&£ 

y*?-a-^7-n;\-yy'*77yy-k hy^o- LTffiffltTt*»*fc-f. *IS«!BtftfL#IJjl 00M4& 

A,TartyzST9 'J y- K TO/^TlUa^/W 7 of- tit LT 0 . 0 0 1—4 OMa&teffl^TflgT'&S. 

*7*a-Jk * f-^b*^Xr;WbV-A' % y y-r [ o o 1 9 ] itz. *micox.vxii>y < Yfc&MSfa 

T>va-)V. 4-\z~)\^y^/VT)Ua~)U, 3-t'- ^imi\&fttfte&&fa±jS.ft<miz. Max** 

)\^yl?)V7)Vn-)V^ 2- (4-^^^ 7 i F#?)xex/!/7 < KSfcitf/^fcttXtf^yS 

*) X77-/K 2- ( 3-b'-;l^yy*;y*;r) X7 fcraBurig^rtt^Sr 2fflJ^LhW-rs-fk^l*l. hh\^ 

7-;k 1, 3-b*X (4-b*x;K>i;;Pf-^) -2 tt. i^^<Ol-t^l{liaJitffi<0«Blfi^|g^Wfig 
-7*cmV-;y 1, 3-b'X (3-b'^Kyy/W- HIULh^rS-fb^BJ. C:ft^iii#ffi£Tirf£5r'& 

*) -2-7*oAy-/y 2, 3-b*X (4-b'^/K l^lt^TtSfl:^ $*>fcte. xh*X;b7 4 

yyoy*-*) -i-tdm;-^ 2, 3-b*X (3- 20 H»o«tt^/*fc«x^v*tR«Jiir|g-e*o#SW 

bx/Kyy'/W-* ) - 1 -ro;v-;K 3-7x7 £i»TBa:WflBS* 1 ®rT£fl:#liJi:»fc»£LTS8 

*y-2-bFn*yTot/l/r7yy-k 2-bK &f&Zki>Z'Z&. ;pJxb*X;K7 4 K#OXbX^ 

o*yx^;y( y yr* y-Fb'x (77 'J y-h ) „ 7 -f K^Atf/afcJixtf^ygfcRj&iTtg&W&a 

2 -b Kn^yifyW y y77 y- F b'X (* 7 7 U £ 2«l±#t6'lt-&*i: LT»±, x4C*5/fl:£1lL & 

V- F ) . 2 - b F yx^/Wv 77 Fb'X (T fn<r>x.\ZX)V7 < Fft#H3. ^fflrt/l'tfyl^*!!*^ 

7'Jy-F) . 2-bFn*yxfvyy77y-Fb*X *Jf^l>. —JET. xtfX/l^M F&fc<J:tf/*Jttex 

U77'Jy-FK 3-***-l-7»-3-* ^^atRCT^WI^lffltUitfl!!^*?**^ 

-;y 3 1 -^y*-y- 3*-/y t-o/^ 1 flKLMW*fc-&*i: LT»i. *77 y 

^r;U3-;i^*7bKo*yfl^;^y?xyx ;K T7 y;K 7'J/k b*x/y ?m&e=-)\<m<v*& 
y h-;i-y'^^7 yw-h. ^y?xyxy y-iwjt 30 wssr^rr&x^yfl:^ xbx;i-7-f wfc&Rk 

7 y y- h . ^y 7x y x y h-)V*j* 7 7 y y- *;^y»*i*!H!i^* J *>tf ^tt* . «Ba^^wig 

/<y7xyxy h-;l>*7T7yy-K h'J^f- «SrHltLh*-fSfl:^!BstLT(i, ^77'J;K T7 

n-;1^7 , oyN-y*7^77yy-h. YV*+v—)VT V)W T'J;K b'^ % ^Beb'-ykg^fefoSfc^f 

a^ytyr^uiz-h. 2-bHa#yx^-;wyy -rst:^i*»W^fi5. OTt:ie^7^ vmtfc 

T7y-h^7 (T7yy-h) . iB5r^'fffl^5:2ffluUi^rrsfl:^soB*0l^ 

;wyyr7y-h*7 <^77yy-h) . 2-bK -r. 

p^fyx^yT7 y-h^y (77'jy-M , 2- [0020] x,1f^yfl:^|c7)ft*«?!fc LTli. b Fa 

bKo^yxf-^yr^y-hty (^77yy- ^/y yy;pyy. b*x7x7-^A. 

h) % ^<7)^ybKo4fyft;^ ^3t, 2. 2-b'X b*X7x7-^F, b*X7x7-^X;l/7*y. b'X7 
C4- (2-bKo4fy-3-^77yo^fyrp^ 40 i/-;H-f;k b*X7x7-;Px;P7< H, b*X7 

y) 7x-;l0 ra/\-y^)^tSx^y^^i8)fc x7-;l^x^7 ^ h\ ^07^^X7x7-;^ 7 

T7 'J;H!*fctt^77 y;P8^>f«llRC-C^jS-r&^ #5-/ 7fflBi^)^fi57x7-^^!fisi:xb-y\ab H 

^l^y b Ka*y'ffc£«j^£;Mf SCI t S . ^ y y^S^-fcJ: 0lgjt$*i.S7x y-rt*xilMf Hte 

^aSr#tl»7x7-;MSi:tT«. 2-b'~;U7x % ; x^yy7yn-;K y'x^yy7*y n-;y by 

7-^. 3-b*^7x7-;k 4-b*-;U7x7-;U x^yy7y3-/k ^yxf-yy^ya-zK rnb 

^SrJ><f-5dfc*«T#l.. ^F^ias-W^/^T-hT yy7*y3-/y y*7-nb-yy7ya-;K ^yrab- 

^n-;HSfcLT{i. 2- ( 4-b'r^Kyy>?-*) py^yn-^. i % S-rov-cyy'jj--^. i s 4- 

-2-^;P*rhx77-;l/. 2- 77yy':*-yk 1. 6 -A.^y tt^y 

>\sf-*) -2-^;^7'hx77-;k ^Sr*<f5C:t ^/P7*ya-^ 7'Jbyy. h y^f-o-^To^y 
A«-C#l.. ^teftSS:^-|.^;^yl!«tLT«» T 50 h y*77 y y-h, ^y7xyxy 1 . 3- 
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tfl. 4-y?OA.^yy^?y-;K *SSt*X7x )V^y ; Jy. 2. 5-hh^M2, 

y-;PA, t'^7iy-;PA • x.+u>**fm k«* 9s»\ **e<*93>y. 1 . 1 -y- u-f^yy 

tt. fx7xy->i/ATufyy:t*iMh*f«in^ -**y. 1, 2-y*- u-f<ojy» -x? 

^ffi7;^-/Ht^iixeAot h u yo^ti y. l . 3 -y- ( 4 - t^'j y*/W -rcmy. 1 , 

O^Sfi&T/^^&xtf^yffc^Hj : r^ty 4 -y- ( 4 -t^<»j y;H -y? ygo^ftyrs y 

IL -feA^ySL K^*y 94 kitAot H >V>m&{z£ *)W£Zti&7 5 y&x 

7?^8. -fy. rU7^;kBS. fb5tKD7^ ii«fyft;#fi!l ; 3. 4-x*dfyy?n'v*y^-3, 

8L *+)Vrh'7tYx379iV&^ MMft 4-xtf*yy?Q'v*M?-y;fr/PsK*yy-K 

A^tKn-fy?**!!, MthHafl^?^ 10 i/9 UMt^^^ h\ 2- (3, 4-X;ittfy 

;Hg, ^yhBL ty'7?S, vy^fygL =m?R. y^Q'vfry^) -5, 5-Xto-3. 4-x;K*y 

y?-)um. MM'JyhIL ^y-^y-fh^Xr^y y?n^f-9-y-**-y**ify. fx (3. 4-x 

MfiVWu : J7 3.-)Vi;t])VX>W&o%toti>Vitv1BL y^o's.y^yxyxtf^yK. xtf^yft* 

-fk^Bjfcxty\otH'JywlS^fcJ:OS!jtS^/U Eitik xfJfyft,ifU7^i?xy, h'-/i^?o^Hr 

y y'yuxxfvi^xtfdf yfc^fc ; x^yyy'rs y. yx^y K^Pfi&Wb^jj^x^HkfcJ: OSSit 

1. 2-y'7$/7DA-y, 1, 3-yr$yrcm $*i&x**yfc^ : jj$c^fflr;P3-/k 7i/ 

y. 1. 2-y*r5yy^y. 1. 3-yrs/y^ -;wt^ji: V4visT*-vnswPsY-ivmfr 

y. 1. 4-yr$/y^y, 1. s-yrs/^y* hw&znhv\s?>%x.x*iste&mt:mzzk 

y, i. 6-yr$yv*Mfy* 1. i-sms+tr 20 #T£i>. 

*y, 1, 8-y*r$y*??y. fx- (3-rs/ [002 1 ] xex;w;M Kft^oftttflfcLTtt. 

Totr/i/) x-r/K l . 2 -fx- ( 3 -T 5 J 7*0 I^ox^y^-^ifecox^ySiO-^fcSV^T 

^y) x^y x 1 , 3 -fx- ( s-rsyra** £xtrx/i^7 * K-fttT^fiSxex/y? ^ Kft^Ha 

y)-2, 2' -y^Wn^y. l, 2-. 1. 3 im&ZttfT*&. 

-hi 1 , 4 -f XTS7 y?n^ty> 1.3 [0022] £ffi#/W#y!^*!&^RM!li: LTJi 

-J>£i^il , 4 -f XT 5 y^^uy^oA.^-9-y, xawx^yYk^jcotCi^-^HatJtxhryNob H 

1, 3-*Si^il. 4-fxT5yx^y^o^df UytR*5$^ffl#<0JS^tL.T±^Uc:fcoSrfc<f 
•9-y. 1. 3-ftsv^ii, 4-t*xr$/Totr/py s,rfc#T'£i>. 

^o-M-tf-y. *3*4. 4' -y'rsyy*7xx^^ [0023] jarfcr^uxex;^ 4 K+toxe 

y, >f y*nyy*r$y. l. 4-fxT5>'rot;p 30 x/i^ K^«fctf/£fcl;p:;K*y«fcRJCTt&frtr 

t^yy. m-. ifesv^p-^xxyyy-rsy, i££ 1 mxttm^mm^m^'S^m^ imxt^ 

2, 4-*>£Ui2. 6-h'jyyy'rsy. m-. $> -rs^-^^^fim^^^. *&»££*rr3x 

1. v%t±p-4fyuyyy'rsy. 1. 5-**v*ul »i«?HfcS*i:LTtt, h'^i^yy^x- 

2. 6— ^7^yyy*T5y. 4, 4' -yrsyy? r;y h-^^'jyyju-f*. ^>jyy> 

i^;yX;$>y. 4. 4* -y'7S/y'7i^x-f -X??'Jy-K Wlr9VT9 tfl'-K 

*\ 2, 2- (4, 4' -y'7i/y7x^) 7DA' yy^X-T/l^£*ff Sdk* { T^S. ?Fte»S£*r 

y^)-«y'r$y, n, n- -y*f-/pxf-yyyr -r£xtx;y? ^ wt&tot LxniM^mm^ 

$y. n, n' -y*^f-;w-i, 2-y'rsyraA ^x^yt;^%<ox,-K^yaSrxhrx;i/7-< Kfl:L 

y. N, N' -y'^^-l, 3-y'TSyrn^y. ^k^BJ, h'-;l'7i-;H-*/ , Jyy/l'X- 

n, n' -y^f-^-i, 2-yrs/T'^y. n, 40 t;k fx/Kyy-^^uyyvi/x-r/w. f-*^ 

n' -y^f-^-i, 3-yrs/y^y. n, n' - uyyVM^^yy-h. ^^uyy'/wr^'jy- 

y'^-?-;i^-i, 4-y'T5/7'^y. n, n* -y^f- T'j^^uyy'^x-^i^^fctf&dkAiT' 

>v-\, 5-y'rsy^y^y. n, n' -y*^^- **. 

1. 6-y'T5y^-9-y. n. w -y^^-i, [0024] mm^&KmfcmtimikfttMt 

7-y*T5y^7*^y, n, n 1 -yx^xf-yyy* ^I*i<7)ftflc0it LTii, ^f-;yr?»jy-h, 

T5y. N, N' -y'x^-l, 2-y'75/7o^ f?>)ls-h. x.+)V79Vl'-h . x^-^^^'JU 

y, n, n' -y*xf-/p- 1 , 3-y'r5y7*o^y x -h. x^yy^yn-^y'r^'jy-h. xfi/y/ 

n. n ' -y'xf-^-i, 2-y'r5y7'^y. n, yn-;i/y^^^'jy-h, yxf-yy^y rj— ;uyr 

n' -yx^-i, 3-yrs/y^y. n, w — ?yy-K yxf-yy^yn-^y^^^yy-h, 

y'x-j-^-i, 4-y'rsy7'^y. n, n' -y'x^- 50 huxf-yy^un-^y'r^'ju-h. h'jx^yy 
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V'J 3-/1^ 9 9 U V- h . Htyx&WW-a—fr *V'J yyVVx-r/k 7+)V+*?V yy'Ax-r^ 

-K 1. S-V^yyVys-A-y'T^yy-K ZtibWCX U^OttxbX/U? a YWk 1 

1, 3-:/?a'y^y=i-7io'**??yi'-K i, 6 ©rrs^^rc&s. 

-^^■y^-jU'JT^OU-h. 1. 6 — [0 0 2 6 ] ^fSHJJcOtfyxtAH^ K+cOxex/l^ 

? ? y y- k sM-'wwy a-*s; 7 -r natj it^/i^tix^xSfcR^rtg^tt^ 

T?yy-K ^m/'J^^w^?'^- £2mr#ts4b&»*sv>ii. £*i6e>&fl&ifl 

k #y rnti/y/u n-^y'T? y y-K # y r J^tfl^sas^aawisi*: imuiiw*^ 

oeyy^ya-A^^yy-K 2. 2-bx ftta. «^£*ttstfRrp\ ^kl^LiStsi 

C4- (T^yo^f^xhdf^) 7xX*0 7o/^, 10 tWTZZ. ®ftJtt*Hi. mf^TSVS. *X7-r V 

2, 2-b'X C4- 7xX SL i^a^SftS. UttflfcLTfi. OT^t>cO 
AO Tony. 2, 2-b'X C4 - (7?'Jn^y • y* #<r<rT*i<£H§;Sil£. 

xh*y) 7xx;i0 roM-y. 2, 2-b'X C4- [0027] TO^fc^tSfl^fcfiyB-T 

U??yo*y • yxh^y) 7x-;« 7ony, SUfcfct fi^-teatSlfc LT. yittDVm&mSfflZ®. 

2, 2-b'X C4- <T?yo*y*yxh*y) 7 Wt&««i#£U^r8rC*>&. ^^S^mflfc 

xx/to rony. 2. 2-b'x C4- (jrf??yo* te. MftfeS^i^tl^^tSfcAoT^^^^ 

y - #yxh*y) 7x-/l0 Tony. MJ^f-a- ^-i»t.^T-*ixJfft<. Wxfcf. 7 S/l^-**^* 

/yranyhyT:?yy-K hU^fn-yl^TD/^ sj^jfryx— K ^yrot/k^y^-^ 

hy.x*?yy— K ^y^xy^y h-;kf h5T^ — k y t y ;y n-*^ y y# - h . y-n-v 
yy-K ^y?xyxy h-;yf f5**?yy- 20 obvy^-^yya-^-K ysyxf-rt'A-:* 

h . b'x ( 2 . 2 . 2 - h y .Xf-n-^xf-jiO x-x *S^S^-#*- h . > $/l>n-:*df y*:fv*-fr./x 

;KD^-9-T7 'J U— h „ b'X ( 2 . 2 , 2 - 1- 'J - h . t e r -A^y/kK-:*df y^r* /X- h- . 

O— )\>^A>) X.—7-)Wy^.**)-X99 'J U— V^<T> 1 ter - Vf-Zl^*- y*:tr# ^X— h , t e r - 

W\h<r>T>V-3-)VtT9V)\4&. *99V)lffir>X.X A.*y;|,n-:**y*#A^- /l-h. ter-7f 

r^MSJi*^ fcfl:-^ ; tii/i^x;^ ^ k. s/ry^ ^t-^s^sr^if/x-K 2, 4-y?nn< 

7*y-K y'xfi/y/y 3-^b*xry;^-sK* y/>f^n-^t>f k. ^yV^n-^lM K. 

-hm<?>TV>l'{t&fa ; T?ay^y. T^yoxhU SJlr't-aHHM K. y-te r-7+*n-** 

/K V-)VX)V7 4 KSWtxjHfcfift ; Xfl/y. a K^t-jJ-^^ Kg ; 7* yb FnyWW 

-^f-zPXf-yy. **tV\Z-)\>*>* y. xf-^b'^ >fh\ te r-T^b Ko^— *4MM Kl&Ob Ho 
/l^yb'y. o-^noxfl/y. ?anh'z;Ky-b' 30 n-**-«M KS ; 2,2' -TVb'X (4-;*K*y 

y. h'z;Kyy;^07>f ;<5y'h-yKy-b* -2, 4-y.Xf-rt'AyaxHJ/H . 2, 2' -TV 

y. ^^yb'x^y^y^T^Kb^Hfc^BJ^** b'x (2-^^orob;i^7'ob'5r^by^) . 2, 

J>tf^>ixl.. 2' -rVb'x (2, 4-^f;W^o;h^) . 

[0025] ifc. #«jxbX7l/7^ K+«xe^7 2, 2' -T/tfX-f V7fD-MJ;K 2. 2' — T 

^ H«feJ:^/*fc«xif4f y«i:Rl5^T*»o#4li Vb'X ( 2 -^l/^f-ax h N l . l ' —TV 

LT»ix^dfv-«i>SV^ixbx;P7 ^ b'»?r lffl C ( 1 -VTJ- 1 -^f-^xf-^) TV] *;kAT$ 

H. 7*obW3j-^>f h\ VyvH- /k-AVu-h'J;l/2. 2' -TVb'X (2-^^WT 
;l^0^yx,-K4rvib^a. Tob-^yH. S 40 o^y) . 2. 2' -TVb'X (2. 4. 4-hy^^ 

ssei^ty^^yeiovyy^xxT/MS. ^ ;i^y^y) ^TV^^^«o^<^«^*Hi. 

^^y^y'/px-f-^. xf^/'jyy/i'X-f^. <yV7x/y, 'Cyv-f y<y v-f y^f-A-x-r^ 

Tob^/yyy';Px-x;w. V^vyy^x-r #<0&»<03iai^*BaE*^f ^>iil.. ^it^co^Ttf 

;i^^0Vy yy'^x-r/^fcSv^i. xf-yyx;i^7 £ t^heoii. ^-t^W vm. b Ka/\-:**-»M 

^ h\ 7ntl/yx^7 Kf«t7xe^7 ^ H-fb K«, TV^b^)Tt> 0 , J: Off* LV^«0ti. n- 

^H). y **#yKk^*^y y h-^ ( 1 , **im na. TV*fl:^t4iT'A y . L^tw 

2-xbf-jJ— 3-bHodryTo^y) *><?>i^$tl. 2, 2' -TVb'X (4-^ H^y-2. 4-y*^< 

S«litSrfl1-Sf-*Vyyy';PXXr^a. X+>V+it l-tWtUn-hVfr) .2,2' -TVb'X (2-y? 

Vyyy'/l/X-r/K 1, 2-xb*f-^Tobf;^^y n7at^7nwxh'j;i,) . 2, 2' -TVb'X 

*9» . xf-^f-^vyyy'/i'X-r^. tdkw- so (2. 4-y'^f-;i-/<uo^hy^) . 2, 2' -tv 
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31 32 

t'x-f y/fa^ h U ;k 2 , 2 ' -TV t** ( 2 «. K^T^^^iiiM-^MtRSihS'J. 

^rf-o-hy^) ,i,r -rvb'x (s^n^ ©JRmo^snm^m. ignite LTM£®fl:L-tv 

1 y;p) . i - c ( i -vtj- yxmrnmrnt zfih. %&m>wmz 

1 -*^xf-/k) TV] *^ATS h\ 2-7x^ ^T-^tf^a5S^J^m$^j!/7^ J ?^K?<7) 

TV- 4 Y*is- 2 , 4 -i^f-^-AH^ h y Sfc&AU MCi ^T»£«<bRjB5£jt#>*:ft. S 

/k 2. 2' -TVb'X (2-*+iVTurty) 2, j&x^t-LgjS^ftS., Kf4x£X;I^7 4 KfcitflTO 

2 ' -TVt'*. ( 2 . 4. 4- h 0*+)\^>?y) <rtmtts8.ft, SfcfettfiJJitfh xtX/P? * KSii i 

^7/$ft^fl.S. t^/*/dix^^fcR*55r^lri^^2mJi* 

#>t?tL%^ff. M%im8fo&&tttLx o . oiwt -tim^-mm \m\±&thtt&m. * h 

%~5. owt%, #*l<«o. iwt%-2. ow m5£v/£ttt^x*^mt5uttmx^^mm& 

[00 28] *HBB<0xb"x^7 4 K-fk^^M ^i^iHitJilX/i^iR^lg:^^^.!:^/ 

W8&Z£Vft±.itUb&ZtiZh*>?>A,*IffiX'hZ. <m^hitX\ Zcr^£Wi^zmtm£im?> 

twii^ v^kL >jm<mm*]&/*.tz\iiHffl& o~ 1 6 o-c-c\ o . 1-4 smsAWx^muztm 
mimmmzmtttiffiMLx. mbti&mmmt 20 ^LfrtztmmizmmLximzfTov^mTh 

m<v®m& : S:mi9fo±AtLit>z>c\ti><£mx'$>z>. s„ ^x-mdmsKmmta. wmztumimtf 

^f^roh-^by^h^f^^^y. 3-^y^K^-^r ms^i'^mx'^mHzKfS^m^Wk^^- 

□ tr;H^y^Kyy7X N- (2-757x^1 J: "MS^^M? . Sfl^JiO. 1~100^S. 

-3-T5yrDb"^by^h=sfy^7v. asi~4 8i^-cj,y. mmmi- io~i6o 

rhrnt;^ y ^ Y^isi/yy^nisyyfc&m* *c. m?s- 1 o~i 4 o-c-c&s. m&m$zcom&& 

W^K *lfeBHcoxb-^7 -r Fft^Bs 1 0 OSft&fc** JgTi9rSa$fS?>tfc#. 0 . 1 1 0 0t;/hc9#S. 

LTO. 00 01~5S»&fiM-f&£fc**T§6. i£ 0. lX:---10 0X:/hcQ!mt5£Vc\tit><rMX-&h 

fc, *^>»0xb-X^7 -f Hft^fij* J S^tM*^iiJ -tTffoZ tWX-Z 6 „ eMb&T®. »fi2r 5 0 

*«ixt3< v^«, 'jm<mute xv/£tc\*ft®im 30 1 5 o^ias-c 1 oa*w» 5^sssr--;w«i 

SiStt^r6Lh*L«>s^tt,iirig-cj>*. ^twdrt u^rc&s. zt>tzmizftiix%&. n-i«3- 

ttisTi^uymsmimttT-jwTiu* y *^ ±jsfi-c*4xfx^7 >r h trntc i offiw^n 

r;i^3-;K ^Oi^a^ym. mmmr^y^uy 40 ir^s 1 ®&±t ffi^#»s^^w^5r 1 {iiiii 

[0029] *HBflcoxt°x;i,7 Yittttotm^mfc it&fo. ttxfry 4 H«fc XX//tizli^^^mk 

Lx®&£&i. wmt%h#vx.vxfr7 < y. 3 1> w^&x'fr^mm^-5im%mmz 1 wrrs-ft 

ummoB tx mm>tmttsm. %&&fo±js.K. am. z Mmmizm txma $ns . mm#. 

tM*x*^mtBU&i®ZMz-tt7'v isviv* 97>) m. %%&m±. i-xm-wisftx'mtzmtfTizms 

U- Y „ f-jj-^y x^;W^< i/isiV* LX t> . #Jgfi3rgpgWfc^JniS^ LX t> . it^^?:»'J 
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1 0 0T^<O£BT'?T*>*l!.'<.£T-J) 0 » U>& 

ggBti-iox^sot;. s^fcfc»*Lv^{i. 

-5W^3 0X:^&2>. S^BSHIKi, 1#*»£>5I$ 

*»£>3 Oft. fti>#£ LW)\t5M>t> 1 5#ggT'*> 

iz. affiTtBWrx^SrffdWi. &<0+lM£Sfc 

Zcr>m<?>%iB&ltO ■ lmmHgH7 00mraHgg 
J^Ctfd* 5 . #£U*7)<il 0mmHgH300mm 

S»£fcJJ5^fl0.fiilC£3 -tariff* L 

V\ 

[0030] 

[0031] 
tfm ( nD ) 
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*V\ 2 SXrCSBtW:. 

Htatt : 5 k gsmt'tf v hmx-mo . l mmmxt 
5 o%<o«ta*«JKa-r&««x*;^-. 

[OO32]fUfc0U 

t^n^bH'jyil. 5 2kg (108. lmol) 
10 fc»*»LA*U 8632 8-3 1.84k 
g(54. 0 5mol ) 3tffl£10X:a-C& 
#U 2 0%&S*4 7. 4kg£JllXfc. *<0&. ^ 
SJS-C3 5%*lHb^hU'>A16. 67kg (14 
5. 9mo 1 ) £?8TU:. £J5fi£1ftK WPx>2 
5. 2 1 fcDnxttaiU WPxy«$r*3 3. 6 1T2 

8K£ff£U MK9 8% (GC«£) 
C02, 6-$?X+*-l. 2:6, 7-yxsK^v-4 
-+T*<T9yi. 84kg (316:18 3%) 
20 JKWC. atfffcL agfh flBR*A*£tt* Lfc7?.X 
3fc2, 6-^^-1. 2:6, 7-v*X,i«E^- 
4-f-T^T^y43 5. 7g(2. 5mo 1 tttfii 
*76 1. 2g (10. Omo 1 ) fcJ:tf3S*»K4 

1. og (o. 4mo i ) $ itzmrnt LX h;HV 

2. 6Lt>«k^^y-;P2. 6Lft&ft, 2 8XX8 
«fS3 04^BIRlELfc. RiGftWkx^CttaiU 10 

54 3 3. 4g (JR$84%) W^t!ftSr#fc. 7Cig# 

§ 30 2, 2 

46. 55% 
6. 84% 
46. 61% 



6, 7-yltf*-4- 



TXSfcUD ) : 7*"VBWfiH-*W * 
7C^^*r«: 

C 46. 28% 

H 6. 99% 

S 4 6. 4 3% 
VXX^WKE I ) : M+- 2 06 (311^*20 6) 
aWRKX^.? Mr : 6 2 0 c nr> (XtX^7 -f Fa^NHHi) 
!H-NMR:3. 2ppm(m, 2H) 

2 . 8 p pm (m, 

2. 7 p pm (m, 

2. 4 p pm (m, 

1 . 3 p pm (m, 
13 C — NMR : 50. 

30. 

$ h fc . 1 0 OfiSSSfcN , N - v'x^x? 

y-;l/T5y$r0. 3aft&ffi-&L.Til£®£2mml;: 
PS5 Lfc 2tfc9#7X«*^&S ; E-/l' K+fc&A U 
80^5B^£«fcL3fc¥#«£*§fc. nhtiKtt 

fUfcjSU:. *50 



2H) 
2H) 
2H) 
6H) 

Oppm, 41. 6ppm, 
3 ppm 



33. 6ppm, 



X [0033]^SSW2 

h^rf-Zl/ry^x^Ayn^ H50 gSr/S-^/U 
ze^hF'jyil. 52kg (108. lmo 

(2. 0mol)i*800ml ^*>Lfc?K^«SrJn 
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1. iffi&2 8-3 6X^8^311. 84kg (54. *3&g£«J£ Wrt£*£3ll tcipL*:. 
05mo 1 ) £St>t. Stfi£lO < C£T&»U 20 [ 0 0 3 4 ] HS&0I3 

%&£*4 7. 4kg^JniJt. HflgT'3 5 1, 1 . Omol (108. 

%*&ikfhi)*>J»16. 67kg (145. 9mo 2g) fcxfc^uyH: K 'J > 2 . Omo 1 (185. 1 

1) SrjSTLfc. h/kO^ 5. 2L£3l] g) ?8i3£ 1 0*C£-C#aiU *SHfc)- HJ ?A 1 

^.TRiefe^WiaiL. h/lxyjf£7k33. 6kgT2 Ommo 1 (0. 4 g ) £7k4m 1 fc:iga>L*:*ig?££ 

a»g*u *$S9 8% ( gc > Tm&imw -4 sTCM&tc&t.&a^ 2i$f§ji# L-t. mfflzm 

2. S- S J**)V-1, 2:6. 7-> ; x^x-4- U *BHfc")- A 2 m o 1 (80. 0g)£*80 
^T^T^Vl. 92kg (SH6S<084%) 10 m 1 fc$a>Lfc*i8?0E£. ?SS£4 0-4 SXmmz®. 

&wc\ mm. ssth mmx'gzSiffiLtzyyx *>%whmYL*<?>&. ffi&*4 o-4 sr.wmz^*> 

3fc2 , 6-S>***'- 1 . 2:6. &#£>3B?f|gSJ¥Lfc. £3G&£4fc£*l 0 Om 1 £iD 
4_^. r ^, 7 -^y4 3 5. 7g(2. 5mol)tft MWXV 2 0 Om 1 "CttJiiU WKE.VJf$r*10 

IS*5 7 0. 9g (7. 5m o 1 ) }$£l/m*mgl4 Om 1 T3BifcfrU:. WkxylfcgSBtf- HJ «7A-C 

1. Og (0. 4mo 1 ) LTWkcy i$&£©*U HfiVffiKfloOl. 2-t*X 

2. 6 Lfcitf^? 7-/1^2. 6Utii.*. 2 8^X8 (S^U i'x/W-:*) Ttt'tV*2 20. 3g (SffiA 
^3 0^fHRI5t^. SJE^s B&mihtl'Z.yem (7)100%) »:V^T1|i?.ix^4lS!Bjl . Omo 
HJU 1 0%ftK**gifirtft#. 1 (220. 2g) fcf-*i*8fBmo 1 (228. 4 
*U:i:C:<?>41 0. 4 gtf>£j£«j£fi7t. 7C#*«f. g ) fc.i:tfiS*MSO . lmol (10. 2g)$<J>£ 
WftftflK NMR#ffi. IR#»nK>. &jmM2, 6 20 Sfj&i; h/Wxyo . 4 Lt>±^^/-;P0. 4L 
-S^jC^-*— 1. 2 : 6. 7-vXtfrjJ— 4-f-TA. ftji*. 2 0XTC1 SJGtth^xxC 
T^yfcWiU:. tt6*i££j£M£* NMRX^h ttfflU 1 OKflQMcfltiKT&it. *fc&B*Jtf>i8«£ 
/Pi 9. (1)**<0R> =CH 3 , R 2 &JtfR» = ©*Lfcti-!>2 22. 2 g 0K*88K) 

H. R« =CH 3 „ X+<OS«>«Wi, ZffiRfcflWM- 7C*4MK MHMfr. NMRtfffi, I R#*r*> 

&SfcO<D^t#LTWC8 5%-CJ>ofc. m$W 6. £jHMil. 2-h'x (/3-itf*roW 

TnSMfiffi: (4WH8) (fttttt) 

C 42. 61% 42. 81% 

H 6. 59% 6. 39% 

S 53. 73% 50. 80% 

-7XX^ HME I ) : «!♦• • 2 5 2 (31&4B«2 5 2 ) 
^mmx^9 hfr : 6 2 0 cm"' (lt^7 F8K>mMW) 
iH-NMR:3. lppm(m, 2H) 

2. 9-2. 6ppm (m. 1 1H) 
1. 2ppm (m. 3H) 
» 3 C-NMR:43. 8ppm, 41. 6ppm, 41. Oppm, 
40. lppm, 32. 7ppm, 32. 5ppm, 
25. 7ppm. 2 1. Oppm 
#fc£%10 0S*«£N, N-^Xf-^X? a? [ 0 0 3 5 ] 53ii0!l4 
y-^T5>S0. 3SftS5ffi^L^il?rff$2mmt 40 HSfctfBfcfcwr . 1. 2-> f -XiW*rh7 , O^C>'Oft 

8oxrc2 oisi^£^L#3$ro£»fc. »^*ut JfcH3£«»>jEU:. fc&fut&fcmi. ft 
ttm>mm. r-y^a. it£H^j:tfBK*»gu$ nmrm, ir»^. 2. 3 -ex (0 

TCfgtfffll : (ttffifi) (ffffS) 

C 44. 91% 45. 07% 

H 6. 99% 6. 81% 

S 47. 99% 48. 13% 

7^?HKEI) :M ( - 2 66 (316^^26 6) 
#JWHJW<? WW : 6 2 0 c m ' (lt^7 -f F80fMHB») 
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1 H — NMR 



13 C-NMR 



(20) 

3. 1 p pm (m, 4H) 
2. 9-2. 6ppm (m, 8H) 
1. 2ppm (m, 6H) 
44. 7ppm, 41. 4ppm, 
25. 8ppm, 
N-^x-^x* 
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$ i o oaaasfcN , 

J-)VT 5 y£r 0 . 3S*8PE£L<I;h.£ff$ 2 mmC 
flSSU: 2«W>#5XKA»&££ t-^h'+fc^A U 
80T:T2 0l»^fi£^L3l£^f*£r*§£. f§£>*l*: 

[0036] IHS0i5 

1. 5- : J^)VHT\—2, A- : J (XWTYM- 
)V) -3-1-T^yfyi. Omo l (246. 5g) 
fcxt^n;PhK'jy4. Omo l (3 70. lg)£ 
JSfflSr 1 OV&Tti&lL. *Mth l JW20nimo 
1 (0. 8g) £*8mlfc}gA>Lfc*$S?R£Jn;i. Cl 

cDiagrcn$iat#U:. ?sia$4o-4 5-c 

-M-y>A4mol (160. Og) SrTkl 60m 1 

mfrLtzxmi:. m&*4 o-4 srEr&tcfi^&a* 

^STL-e^ft. ?8ffl£4 0-4 5^B?&fc«fe&*<£>* 



(ttffiffi) 
40. 28% 
6. 99% 
53. 73% 
M*- 5 34 (Sffc}Hf:l5 34) 
mm.®UK? h)V:6 2 0 cm-i (xfX/l^ -r K£?>#j8ffiSl) 
'H-NMR:3. 2-2. 6ppm(m, 30H) 



C 
H 
S 

•?XX^9 V)V (EI) 



32. 6ppm, 

1 8. 5ppm 

* 3&fm&LtL. EJ5£#8Jfc*2 0 0m 1 ZMl. h 
;Pxy4 0 0m 1T1MSU h;UxyJf£*2 0 0m 1 
T3lHlifcfrU:. h^xylfcffigrtHJ^ATfc&S 
-t*\ i88S£&*U HfeSa^BtftOl, 5 -fx (5^ 
10 V i/iSfW-X ) - 2 , 4-h'^(j/yj i^'/l^:** ^> 
/l/) -3-f-T'<y^ySr4 70. 8g (Sf&»£010 
0%) mfc. #vve#<^l*4ij£!|?8l. Omo 1 (4 
7 0. 8g) tf^f5mo 1 (380. 6 s) 
VMiffimO. 2mol (20. 5g) Zt>£m&bL 
t^xyi. 3Lfc«t^^y-;n. 3Lffcii*. 
2 0-CT'l 0BH3RJ5U:. RJSft Wl^xyTttiUU 
1 0%^*8?8rtifc^ *ftft^J<0Sf8£S*L*: 
tZ?>4&0. lg (JR$9 0%) t04j«!H!)Sr#^. jt 

20 141. 5-b'X (/9-xhr^rotr;H-^-) -2, 4 

-fx (/s-xe^trntvi^M^o -3-^-r 

(HSffi) 
40. 41% 
5. 65% 
53. 94% 



13 C — NMR : 43. 8ppm, 
32. 5ppm, 
$^>t. *fl:^1*Jl0 0aftg?fcN, N-^Xf-^X? 

[00 37] HS60l|6 

H*Sff!l5fcfc^T. 1, 



5-i?XfVi}7V-2. 4-yS 

C 
H 
S 

WKEI) 



42. 4ppm, 38. 6ppm, 
25. 7ppm 
* (X)VH}TY*1-)V) -3-1-T'<>?y<7)tVb'9iZ 
1, ll-^^Th-4, 8-^(^^Th^^ 

)V)-3, 6. 9-Mjfr^yT#y£te»tsJaJl- 
tfr.mmm. nmr^, \R^m^. 1. n- 

b'X ( /8 -xtf f^7o hVU?-;* ) - 4 , 8 - MX ( /8 
-xb^TotVPf-jM^O') -3, 6, 9-MJf- 

(ftgffi) 
40. 33% 
5. 85% 
53. 83% 



(mm) 

40. 17% 
6. 00% 
53. 63% 
M + - 6 54 (S1&4B 1 »6 54) 
ftmmx'*.? Y)V : 6 2 0 c m"' (xfX;W7 < m<Mffi9m) 
»H-NMR:3. 1-2. 5ppm(m, 38H) 
13 C-NMR:43. 8ppm, 43. 5ppm, 38. 6ppm, 
38. 3ppm, 34. 7ppm, 32. 5ppm, 
25. 7ppm 

*{t&fal OOm&mzU, N-i/xf-/kX;?*50*/-/l/7'5y£O. 3ttft&ffi^ 
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[0038] $mm 

mtmsizti^x. i, 5-^;k*rh-2. 4-^ 

TCfSs^Mff SI : 

C 
H 

S 

7XX^ WME I ) 

1 H — NMR : 3 
13 C — NMR : 45. 6ppm, 
38. 3ppm, 
32. 4ppm, 
*ft£«!ll OOftM^fcN, N-^Xf-Zl/X? 
y-^TS^fcO. 3*ft&E£L.rit£JiS2mmfc: 
P3S t 2 Rcotf? xWfrh tch H 4»£&A L . 
80rT'2 0B^B£^L3fc^l*£&*:. *§<J>ta: 
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40 

*1. \l-i?*)Vtl7\—5, 7 -if {*)Vi!)7V*1- 

A<)-3, 6. 9-wf-Twrii>*®.mh\m 
izmmsmmLti. %t>tuz£mni. jmft 
nmtttf. nmr^*t. iR4Hfr*>^ i. ii- 

b'X (yS-xtTf-^rnt/l^-^-) - 5, 7-t'X(0 
-XUf-^Tol^H-:**^) -3. 6, 9-h'J^- 

(mm) (tt»ffl) 

40. 15% 40. 33% 

5. 98% 5. 85% 

53. 67% 53. 83% 

: M*- 6 5 4 (®fr$H*6 5 4 ) 

620cm-' (xtx;P7 -< mvmmm) 

1-2. 5ppm (m. 38H) 



[0039] m&m 

mmstz&^x. 1, 



5-y7W7h-2, 4-v*5K 

C 
H 
S 

WMEI) 



43. 5ppm, 40. 6ppm, 
38. Oppm, 34. 7ppm, 
25. 7ppm 

* (^^7h^f^) -3 -i-T'o? 
l. 1 l-s^/kfrr}*- 4. 7-^ un^rMf- 

20 ;W)-3, 6, 9-b'Jf-T'»'T*>2rffiffl-tSJai1- 
*Mfft#ffis NMRM, IRfrffi*^ 1. 11- 

h*x (/S-xtr^rrob^f-*) -4, 7-t** (>s 
-xb-f-tfTabVH-:*;*^) -3. 6. 9-hU^- 

(ft*ffi) 
40. 33% 
5. 85% 
53. 83% 



(mm 

40. 15% 
6. 01% 
53. 66% 
M + - 6 54 (Si&4B L fi6 54) 

m\*mx«.? Hk620cm-' (xtx;k7 < vimmm®) 

iH-NMR:3. 1-2. 5ppm(m, 38H) 
13 C-NMR:45. 9ppm, 45. 6ppm, 43 



4 3. 5 ppm, 
38. Oppm, 
3 2.4 ppm, 
*{t&fal0 0mmfflZN, N-i/xf-rt-x? 
J->\sT$.>t:0 . 3Sfi^ffi^-tCliX^$2mm{C 
MMLtz 2W)ilyXWi>hts:h±-)V K+KitA t . 

8ox:T2 0i^a^®ft:L3l^tt^#^. ^ftfc 

S^ltc^L^. 
[OO4O]|Hfc0»9 

MJ ^ nv \*y h »J x ( f-sTT-bf — h ) 1 • 

3m o 1 (445. 2g) kXt^O^h Kl>y4 . 0 
mol (370. lg) £»«a£10iC;):-e#S]U * 
IHtth l J')A2 0mmol (0. 8g)J*8mlC 

^Lfc*^fflt^aai. ^<oiarrii^^B*Lfc„ -e 

Ltz. SfflfcKU *i(ttMJ->A4mo 1(16 



8ppm, 
3ppm, 
7ppm, 



40. 6ppm, 38. 
35. 1 ppm. 34. 
2 5. 7 ppm 

*0. Og) £*1 60m UzmfrL1z*m&. ?BuS£ 

40-4 5°cmmz&*,%tft>mTL*(m. m&*4 
o-4 5x;mmz&-h%tfL>3mmmLtz. %sm& 

40 !|{D)c2 0 0ni lfcjll*.. h;PXy4 0 0m lTttUl 

U Wl^xya^*2 00miT3lHia^L^. WPx 

jgaJSKfltf) h \) ^a-ti'Ta^y hV x ( ?V isiS)V 
^T-bx-h) £6 57. 2g (Sf&Sc09 9%) T 
^V>-e#f>iTJt4^!fel. Omol (510. 7 
g)kWRf5mol (380. 6 g ) 
&0. 2mol (20. 5 g ) £ ^fc^St LX WPX 
>1. 3Lt>i^^y-;H. 3Lft&^ 2 01CT 
1 OiMtfcLfc. RJE&hrtxymBU 1 0%«E 
*50 iN«T-«fe#. *&f^]<Di§&*®£L*:fc.r*2 



(2 2) iftPFFl 1-180977 

41 42 
59. 9g (JR$47%) <D4M1?s£f§*:. tc^^. *^n-/prnr?yHJx (j8-xl^-*Tnt;H-*T 
OT#t»r , N M Rfttf . I R#*r*>£> . 4u£i|*rt± HJ * * tf- h ) fc WD3 . 

7Gfg#W€ : (Wfffi) (tf«tt) 

C 42. 77% 42. 98% 

H 5.69% 5. 4 1% 

S 34. 13% 34. 43% 

VXX^WKEI) 5 58 (a^^S5 58) 

WmtSU^? Hkl74 0cm' (IXf^«ff») 

620cm-' (xtX/KM F&<0#*ffl8I!>) 
'H-NMR: 3. 8ppm(s, 6H) 
3. 1 P pm (m, 3H) 
2. 9ppm (s, 6H) 

2. 9-2. 6ppm (m, 1 2H) 
0. 9 P pm (s, 3H) 

13 C — NMR : 171. Oppm, 69. Oppm, 43. 6ppm, 
36. Oppm, 32. 5ppm. 29. Oppm, 
25. 7ppm, 13. 6ppm 

%t>iz. o oaaasKN. N-^-x^-nx? *»tH9fcsvvc. h vtm-tura^y h ux (?- 

mMLtz2&CD#yXm*C>%& : t-frVWz8LkL. 20 *X (**T*7—h ) £(^^&iaWilSi&0!l9£l£ 
8 0t:-C2 0l^a^®fl:L3K^«S&#t. ft^ftfc ^ft^figBjIi. 7c«^ff. fCftfrW. N 

wf&>mt». r-y^m. mfmtoxtm&zmsiLtii mr#w. i r#*t*>^ ^xwj h-;krh5 

[oo4i)iessf«iio * fc„ 

ytrnmrn-. (mm) mnm 

C 4 1. 44% 4 1. 64% 

H 5. 22% 5. 03% 

S 35. 35% 35. 58% 

) : M*- 7 20 (JIffr}H 1 :t7 2 0) 
^©(JU^ : 1740cm-' (XX^l«^COffJB») 

6 2 0cm 1 (xtTX/P? F3g«mB») 
iH-NMR:3. 8ppm(s, 8H) 

3. 1 p pm (m, 4H) 
2. 9ppm (s, 8H) 

2. 9-2. 6ppm (m, 1 6H) 
13 C-NMR: 171. Oppm, 63. Oppm, 43. 6ppm. 

36. Oppm, 32. 5ppm, 29. 3ppm 
25. 7ppm 

wt&mi ooaftgjtN. n-^'x^x^ *mm9iza^x. h u^u~>vrunyv^x a- 

y-;l/T5y^0. 3MSBE£L.r*i-£Jf3 2mml:: 40 ^T-bx-h ) OffcbOfc^y^x'jxy h-^TYy 
M®ltz2ftco#7xm*t>%& : t->i>V'pi l z&Al,. *x (/s-xtr^rotr^f-ji-Tob-^^-h) £<£ 

8 ox:t2 ovmmismtLKmtm'&fi:. nt>tuz mttmt&am9 t&mttz. n^tttz^ms 
ttmommm. r^st »»itfcj:^^s^ai^L«s a. 7cui#*r. s«#ifL nmrm; i R#*r*>^ 

[0042] mim 1 1 * /W-*Tntr**-h ) fcWflUfc. 

C 44. 63% 44. 82% 

H 5- 98% 5. 71% 

S 32. 88% 33. 01% 

-7XX^.9 V)V (EI) : M*- 776 (SH&4HM7 7 6 ) 
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43 



44 



1 H — NMR 



"C-NMR 



3 s i o oasgsfcN , n - yxf^x? 
so^T2ommi>mfcL%?mm*:Wz. mux 

Silent*:. 
[0043] Jt8$U 

mm. asth mmx^imi^y^xa^^ r 

h77?-/WTy : E-'>A7'o-7-f F 1 0 0g^ie?n 
/Wb F UV2 0 . Ok gfcJ§*>UttU iSiS3 5~-4 0 
iCTSKbkfg 3 . 5 k g t £ . **>tk 2 1 
*7 6. OLfcflU*.. 3-Cfc£SJU:&, l^i&gfcfi^ 
&#£3 5%*g!-ft::hHJ»>A18. 5L£}BTUt. 

RjEa2^ mmx-mzMitz. mmatfuizh 

AOCV5 0. lL^Dlli., RiS^Srttajt. hiHyl 

fctt, MEsS® ( 6 0-6 5^C/3 0Pa)U «£9 
9% ( GC ) Xi*®6&k<?>i'7 x ) isi?)VX)Vy -f F7. 
9kg£#fc. ifcwe, 8B*8L &&fh S^SA^f^ 
WILfc79^3fe^ , J^^n'^l'7 4 F3 6 5 . 0 
gfc^m*76. 2gi><fctfai*aig4 3. 8g?*» 
fcSj&fcLTh/lxyi. 6Lt5£VX?S-)U2. 7 

L$-ttii^. 2o-c-c9i^ss«L^. sust*. mm 

£M/xy4. 3L-CttasL. 10%fciS*i§i£5 2 0 

m i -cm. *520mi x-mmm. mtomm 
nmm. nmrm, i R#m>t>. gAMut: 

x (/S-xtrf-^-7-ot/H-^-) x>uy< KfcffiBL 

\zX (tf-xb^tTob/H-*) -r F 1 0 
oaigftN. N-^'x^/kx^y-zPTSySrO. 3 
JUMEfrL i^ff?2mmtpfiSL^2tfcW^ 
>MKa»<» ! 5r6 j e-A'F't>fc&AU 8 0"Cr2B?HS*& 

ft. 



1740cm-' (iXf^^ili) 
620cm-' (xt^7 -f F^WSfiK) 
3. 8ppm (s. 8H) 
3. 1 (m. 4H) 
2. 9-2. 6 (m, 1 6H) 
2. 5-2. 4 (m, 16H) 

: 172. Oppm, 63. 7ppm, 43. 9ppm, 
35. 6ppm, 32. 5ppm, 29. 3ppm 
27. 8ppm, 25. 7ppm 

10* [OO44]it«0l2 

l, 2-bx (/3-xtf^Totr^>j-) x^yio 

Ofifi^N, N-^'x^x^y-^TSySrO. 3 
MMaffi^tC:a5-W$2mmtafflSL^2tfc<O^X 

Wl^fcJ:tf^£iS£USS£S2fc:^U:. 
[0045] Jt8W3 

b** (y3-xef-3rrabr;l^-^x^) */l^M Fl 
0 0M4g?fc:N, N-^x^x^y-^rsySrO. 



20 3fttSIE^tinS-«$2mmfcpS5L^2«i:^5 
Xfflfrhtt h ^ F tf>tcSEA L . 8 0X:'C2 0^aa 



30 



40 



[0046] JHfiH4 

1. 3-bx (^-xb*f-^rnhr;H^*x^) 

i 0 OfiMSStN , N-yIf;H^ 
T5y?r0. 3Mg|5S^L^^W$2mmtclSS5L 
K2ft<ntiyXWi>^£h*-)VYWz&XL. SOXl 

x-2 omsm^m^Lm^mnt:. mhti^nm 

2fc*Lfc. 
[0047]it*£fl5 

1. &- i J*)Vi}7'V-A-*)V1]7Y*+)V-3, 6 

r*-h 5 2im&nm.£®nzmwmt vxsm-* 
xx?u=?4 K$-s^Bjioom*a5t*fLTo. m 

»S5ffi£&%-i8fc U S AC 1 0 mm H g <0«ET+ 

ttfcBtS^fro*:. o<,ve*-^Ffci£A&. 

+T8 0-C. 2 0^fSa^WtL^. fS£*lfc*ra<0S 

[0048] 
[SI] 
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n o 


v o 






- i 


2. e-*' n k-i, 2 : 6, n- 


1.67 


39 


130*0 


1.5J 


- 2 


£2,6-** 2:6. 7-*/*xf t 
*-4-f 7*7' » 


1.66 


40 


130*0 


12 J 


- 3 


1. 2-t**(0-xt'f*7'pf *ft)- 
7 > 


1. 69 


37 


150*O 


1-4J ! 


- 4 


2. 3-t*a(0 -xt* W pf 


1. 68 


38 


> 180*0 


1.3J 


- 5 


1.5-t**{0 -xt"f*7* pfrf**)- 


1. 70 


36 


> 180*0 


1-4J 


- 6 


i, n-t*7(3 -x t -f/7 , pc'm) 


t. 70 


36 


150*0 


1.2J | 


- 7 


1, ll-t*A(0 -xk'f^7' pfm) 
-5.7-t*;*(0 -xvttr of *» 
/f *)-3,6. 9-Mf7fr>f 


1. 70 


36 


155*0 


1.2J 


- 8 


i. li-t'aCfl -it" ft7' n'm) 

-4.7-t*;t(0 -xt"f*7' Pt' <*f* 

*f»)-3.6,9-tm9>r»' 


1. 70 


36 


165*0 


1 2 1 


- 9 


7- nf mrtr-U 


1.62 


43 


120*0 


1-7J 


- 1 0 




1.63 


42 


140*0 


1.6J 


- 1 1 


V s*xf *J ( 0 -if ft- 

7-pf*f*7'»r**-n 


1.62 


43 


120*0 


1.7J 



[0049] 
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4 7 















- 1 




1.58 


45 


105*0 


0.5J 


- 2 




1.70 


33 


105-C 


0.8J 


- 3 


U7*r 


1.70 


36 


95*0 


0.7J 


- 4 


l.3-rx<iff -irwerw* 


1.66 


40 


90"C 


0.8J 


- 5 


l,B-y*M*7 # >-4-m7'|> 


1.66 


32 


75T! 


2.0 J 
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